Introduction
Methyl cyanide (CH3CN, also known as acetonitrile) is a comparatively long-lived trace constituent of the Earth's atmosphere. The principal source is biomass burning [Arijs and Brasseur, 1986; Harnrn and Warneck, 1990], which contributes an estimated 0.5-1.0Tg/year of CH3CN to the troposphere [Holzinger et al., 1999] . CH3CN plays an important role in the chemistry of stratospheric ions; it displaces water in ion clusters H+(H20)n, leading to clusters H+(CH3CN)m(H20)n-m. Detection of these clusters led to the presence of CH3CN in the stratosphere being deduced and initially quantified (BOhringer and Arnold [1981] and references therein). Initial results indicated less than 10 pptv (parts per trillion by volume) of CH3CN in the stratosphere. Early studies [Murad et al., 1984] suggested that HCN might be a source of stratospheric CH3CN, but modeling studies [Brasseur et al., 1985] indicated that this is unlikely.
Early observations of tropospheric CH3CN were somewhat contradictory. Initial gas chromatography measurements indicated a surface mixing ratio of 7 000 pptv. Concentrations as high as 35 000pptv were observed following CH3CN abundance is retrieved in the MLS version 5 processing on pressure surfaces from 100 to 0.14 hPa at six surfaces per decade change in pressure. CH3CN data at 100 hPa are unreliable, as its spectral signature is somewhat contaminated by H2180, and are also not reliable above 1 hPa.
The typical precision on a single profile is 40-60pptv from 68-6.8hPa. Averaging is needed to produce results useful for scientific studies. For example, the precision of a monthly zonal mean 10 ø latitude bin is • 1 pptv at 10 hPa. The absolute accuracy of the CH3CN data is estimated at 10pptv+20%. This is based on a 10% uncertainty in the CH3CN pressure-broadened line width, and analysis similar HCN also has no known stratospheric source. Since there are no identified mechanisms to convert HCN to CH3CN in the atmosphere, it is speculative to try to link the two phenomena. However, we note that the increase in HCN with altitude in the tropics could be related to that of CH3CN. Independent observations of both species as a function of altitude in the tropics would be useful. Furthermore, a better understanding of the tropospheric distribution of CH3CN would better constrain future models, improving their ability to evaluate possible sources in the atmosphere.
Also, a localized CH3 CN enhancement of • 1000 pptv at 100-68 hPa was seen off the southeast U.S. coast on 25 August 1992, (near the northernmost latitude MLS observed that month), which over several days moved westward and dissipated; the cause of this event is under investigation.
